Purpose -This study investigates the role of ICT in modulating the effect of governance on insurance penetration in 42 sub-Saharan African countries using data for the period 2004-2014.
Introduction
The insurance market is very relevant in the sustainable development of a country because it offers opportunities of risk mitigation by enabling people to hedge risks and reduces negative extenalities of disasters and macroeonomic shocks on household welfare and economic activities. Moreover, insurers play an intermediary role by mobilizing aggregate domestic capital and transforming it into long-term investments. This role of intermediation has positive ramifications on the development of financial markets and economic prosperity.
Against this background, there are three main motivational factors underpinning the positioning of this study on the relevance of information and communication technology (ICT) in moderating the effect of governance on insurance penetration in Sub-Saharan Africa (SSA), notably: the low penetration of insurance in the sub-region, the importance of ICT in development outcomes and gaps in the literature. These three motivational elements are expanded in the following passages.
First, compared to other regions of the world, the insurance market in SSA is very small. Kyerematen (2015) maintains that in the African continent, with the exception of South Africa, only approximately 5% citizens in the continent subscribe to insurance services.
According to the narrative, the underlying low penetration is traceable to difficiencies in a number of factors, inter alia: low financial access and absence of infrastructure. This research focuses on how burgeoning ICT infrastructure can be leveraged to promote insurance in the light of the high potential for ICT penetration in SSA.
Second, an important body of economic development literature has been recently focusing on the importance of ICT in development outcomes within and across developing countries. The attendant literature is consistent on the position that information technology can be leveraged to improve inter alia: agricultural productivity, corporate performance, equitable income distribution, financial access and health facilities. The corresponding contemporary studies supporting this perspective on the importance of ICT include: Penard, Poussing, Yebe and Ella (2012) , Asongu (2013) , Tchamyou (2017) , Afutu-Kotey, Gough and Owusu (2017), Asongu and Nwachukwu (2018a, 2018b) , Abor, Amidu and Issahaku (2018) , Gosavi(2018) , Asongu and Boateng(2018) , MinkouaNzie, Bidogeza and Ngum (2018) , Humbani and Wiese (2018) , Isszhaku, Abu and Nkegbe (2018) and (Asongu & Odhiambo, 2019a) . Inspite of the growing literature on the importance of information technology in socio-economic development, the role of information technology and insurance development in SSA is scarce in contemporary African development literature. Hence, the positioning of this study builds on an apparent gap in the insurance literature.
Third, as expanded in section 2, extant contemporary studies on the development of the insurance sector in Africa has focused on two main strands, namely: linkages between insurance development and economic prosperity (Ioncică, Petrescu, Ioncicaand Constantinescu, 2012; Akinlo, 2015; Chang and Lee, 2012; Chen, Lee and Lee, 2012; Lee Lee and Chiu, 2013a; Lee, Huang and Yin, 2013b; Guerineau and Sawadogo, 2015; Sawadogo,Guérineau and Ouedraogo, 2018; Biekpe, 2015, 2016a ) and determinants of insurance development (Guerineau and Sawadogo, 2015; Alhassan an Biekpe, 2016b; Zerriaa, Amiri, Noubbigh and Naoui, 2017) . The present research is closer to the second strand on drivers of insurance penetration and extends both strands by engaging governance channels via which ICT promotes insurance penetration in SSA. In essence, this research argues that contrary to the engaged literature which is based on linkages between insurance development and macroeconomic outcomes, it is more policy-relevant to go a step further by providing policy makers with policy channels through which policy moderating variables (i.e. ICT dynamics in the case of this study) affect insurance penetration. The governance channels used in this study are motivated both by the: (i) need to fill a gap in the literature and (ii) documented importance of good governance in promoting economic development in Africa (Efobi, 2015; Asongu and Kodila-Tedika, 2016; Raheem, 2016a, 2016b) .
In the light of the above, the research question this study aims to answer is the following: how does ICT modulate the effect of governance on insurance penetration in SSA?
In order to make this assessment, the study focuses on 42 sub-Saharan African countries using data for the period 2004-2014.The empirical evidence is based on generalized method of moments.The following main findings are established. First, mobile phone penetration does not significantly modulate governance channels to positively affect life insurance while it effectively complements "voice & accountability" to induce a positive net effect on non-life insurance. Second, internet penetration complements: (i) governance dynamics of political stability, government effectiveness and rule of law to induce positive net effects on life insurance: and (ii) corruption-control for an overall positive effect on non-life insurance.
Third, the relevance of fixed broadband subscriptions in promoting life insurance is apparent via governance channels of regulation quality, government effectiveness and the rule of law while fixed broadband subscriptions do not induce significant overall net effects on non-life insurance though the conditional effects are overwhelmingly significant.
The rest of the study is structured as follows. The intuition for the empirical analysis and attendant literature are discussed in section 2 while section 3 presents the data and methodology. Section 4 discloses and discusses the empirical results before the research concludes in section 5 with implications and future research directions.
Intuition and literature review
This section is discussed in two main sub-sections. The first focuses on the intuition motivating the positioning of the study while the second expands the highlighted literature in the introduction on which the positioning of the study is based.
Intuition
For every policy or phenomenon to affect a macroeconomic outcome, the governance climate (political, economic and institutional) of the country has to be favourable. Hence, there is a fundamental intuition for the association between good governance and development outcomes. Such outcomes can be socio-economic (e.g. poverty alleviation, reduction in inequality...etc), financial (e.g. access to finance) and security against risks (e.g. insurance), inter alia.
In the first section, this research is cognizant of the risks involved in engaging an empirical analysis without an established theoretical underpinning. However, the study posits that applied econometrics is not used exclusively for the acceptance and rejection of existing theories. Hence, an applied economics study based on sound intuiton is a useful scientific activity that could provide the basis for theory-building, especially in the light of connections between ICT, governance and insurance. It follows that the positioning of this study is consistent with an evolving stream of literature on the importance of empirical studies that are motivated by logic and intuition (Costantini and Lupi, 2005; Narayan, Mishra and Narayan, 2011; Asongu and Nwachukwu, 2016a) . In what follows, the relationships between ICT, governance and insurance are substantiated.
ICT has been documented to improve political, economic and institutional dimensions of good governance in Africa (Asongu, le Roux, Nwachukwu and Pyke, 2019a) . Hence, there is an underpinning assumption that ICT modulates political ("political stability and "voice & accountability"), economic (government effectiveness and regulation quality), institutional (rule of law and corruption-control) dimensions of governance. The conceptions and definitions of these governance dynamics are in accordance with contemporary literature: "The first concept is about the process by which those in authority are selected and replaced (Political Governance): voice and accountability and political stability. The second has to do with the capacity of government to formulate and implement policies, and to deliver services (Economic Governance): regulatory quality and government effectiveness. The last, but by no means least, regards the respect for citizens and the state of institutions that govern the interactions among them (Institutional Governance): rule of law and control of corruption" (Andres, Asongu and Amavilah, 2015, p. 1041) . Governnace provides enabling conditions for insurance development because policy makers are aware of benefits of insurance penetration in economic development, especially in the promotion of a conduicive investment climate and sustainable economic prosperity (Kumari, 2016) . The intuition for the role of ICT in modulating governance for development outcomes is broadly consistent with the literature on innovating existing networks and institutions with information technology to influence social change, entreneurship and economic development (Pittaway, Robertson, Munir, Denyer, and Neely, 2014; Centobelli, Cerchione, Esposito and Shashi, 2019; Shashi, Centobelli, Cerchione and Singh, 2019; Lashitew, van Tulder, and Liasse, 2019; Asongu, Orim and Nting, 2019b) .
Literaure review on insurance
In the second section, building on the narrative in the introduction, the extant contemporary literature on insurance penetration has principally focused on two main strands, notably, on: drivers of insurance penetration (Guerineau and Sawadogo, 2015; Alhassan and Biekpe, 2016b; Zerriaa et al., 2017) and nexuses between insurance and economic development outcomes (Ioncică et al., 2012; Akinlo, 2015; Biekpe, 2015, 2016a) . The two strands are expanded in the following passages.
With regard to the strand on drivers of insurance consumption, focusing on 20 countries with data for the period 1996-2011, Guerineau and Sawadogo (2015) , after accounting for the concern of endogeneity with the help of an endogeneity-robust empirical strategy, have concluded on a positive nexus between life insurance consumption and per capita income. Furthermore, the penetration of life insurance is negatively associated with life expectancy and the young dependency ratio while features that are positively linked with life insurance include: old dependency ratio, government stability and property rights.
Determinants of life insurance have been assessed by Zerriaa et al. (2017) using data from 1990-2014. The findings show that interest and inflation rates do not have significant impacts on the dependent variable. Moreover, the demand for life insurance is reduced by pension expenditure whereas features that promote negative impacts are: urbanization, financial development, income, dependency and life expectancy. Alhassan and Biekpe (2016b) have investigated factors promoting life insurance in 31 countries in Africa using data from 1996 to 2010. The findings reveal that compared to financial drivers, demographic features are more worthwhile in elucidating life insurance.
Moreover, life insurance is also reduced by life expectancy, inflation and dependency whereas positive effects are apparent from insurance consumption, health expenditure, financial development and institutional quality.
In the second strand, Alhassan and Biekpe (2015) Akinlo (2015) has investigated causal nexuses between insurance and economic growth in 33 countries in SSA for the period 1995-2011. Using panel data with an estimation approach that accounts for heterogeneity, the results show evidence of bidirectional causality between economic growth and insurance penetration. In another study, Alhassan and Biekpe 
Data and methodology

Data
The focus of this study is on forty-two nations in SSA with data for the period 2004-2014 2 . In the light of the above, the choice of the governance indicators is consistent with recent African governance literature (Oluwatobi, Efobi, Olurinola, Alege, 2015; Andrés et al., 2015; Raheem, 2016a, 2016b; Asongu, le Roux, Nwachukwu and Pyke, 2019) . The adopted insurance variables are also in line with the attendant literature highlighted in the introduction and expanded in section 2. Moreover, we have engaged all the insurance indicators available in the FDSD of the World Bank. Hence, no concerns of data omission bias are apparent. As for the ICT variables, in accordance with contemporary literature on the relevance of engaging more technology indicators in order to provide more room for policy implications (Efobi, Tanaken and Asongu, 2018; Tchamyou, Erreygers and Cassimon, 2019) , the three ICT indictors disclosed in the preceeding paragraph are used.
Before discussing the estimation strategy, it is important to articulate why only one control variable (i.e. tertiary school enrolment) is used in the empirical exercise. The objective of limiting elements in the conditioning information set to one variable is motivated by the need to limit instrument proliferation even when the collapse option is used in the estimation exercise. Accordingly, in the generalised method of moments (GMM) regressions, the employment of limited control variables is acceptable provided that the purpose for doingso is to avoid the proliferation of instruments that can substantially bias estimated coefficients (Bruno, De BonisandSilvestrini, 2012) . Drawing on the attendant literature, there are studies that have used no control variable as in this research, notably: Osabuohien and Efobi (2013) and Asongu and Nwachukwu (2017) . The definitions and sources of variables are provided in Appendix 1, whereas the summary statistics is disclosed in Appendix 2. The correlation matrix is covered by Appendix 3.
Methodology
GMM Specification
Building on contemporary literature using the GMM regression technique (Asongu and Nwachuwku, 2016a; Asonguand Odhiambo, 2019b; Tchamyou, 2019a Tchamyou, , 2019b Tchamyou et al., 2019) , four main motivations underpin the choice of the estimation strategy. These motivational elements are expanded in the following passages. First, an elementary condition for the choice of the estimation approach is that the number of agents (i.e. N) should exceed the number of periods (i.e. T) that each agent is characterised with. Hence, the N>T condition for the employment of this estimation technique is fulfilled because the research is dealing with 42 countries for the period 2004-2014 (i.e. 11 years). Second, persistence is apparent in the outcome variables because both have correlation coefficients between the level and first lag values that are higher than the established threshold of 0.800 (Meniago and Asongu, 2018; Tchamyou et al., 2019) . In essence, the corresponding correlations for life insurance and nonlife insurance are respectively, 0.992 and 0.975. Thrid, in the light of the panel nature of the datastructure, cross-country differences are factored into the estimations. Fourth, the concern of endogeneity is addressed from a dual perspective: (i) reverse causality or simultaneity is tackled with a process of instrumentation and (ii) the unobserved heteorogeniety is addressed by controlling for time invariant omitted variables.
Among available GMM options in the empirical literature (i.e. difference versus system estimators), this research is in accordance with recent studies in adopting the Roodman (2009a, 2009b) extension of Arellano and Bover (1995) which has been documented to produce more efficient estimates, partly because it controls for cross-sectional dependence and mitigates the proliferation of instruments (Asongu and Nwachukwu, 2016b; Boateng, Asongu, Akamavi and Tchamyou, 2018 ).
The following equations in level (1) and first difference (2) summarise the standard system GMM estimation procedure.
where, t i I , denotes an insurance indicator (i.e. life insurance and non-life insurance) of country i in period t , 0  is a constant. T is an ICT indicator (i.e. mobile phone penetration, internet penetration and fixed broadband subscriptions) of country i in period t . E is tertiary educationof country i in period t . G denotes a governance dynamic (i.e. political stability, "voice & accountability", regulation quality, government effectiveness, corruption-control and the rule of law) of country i in period t . TG reflects interactions between ICT and governance indicators("mobile phone penetration" × "political stability"; "mobile phone penetration" × "voice & accountability"; "mobile phone penetration"× "regulation quality";
"mobile phone penetration" × " government effectiveness"; "mobile phone penetration" × "corruption control"; "mobile phone penetration"× "the rule of law ";"internet penetration" × "political stability"; "internet penetration" × "voice & accountability"; "internet penetration"× "regulation quality"; "internet penetration" × " government effectiveness"; "internet penetration" × "corruption control"; "internet penetration"× "the rule of law ";"fixed broadband subscriptions" × "political stability"; "fixed broadband subscriptions" × "voice & accountability"; "fixed broadband subscriptions"× "regulation quality"; "fixed broadband subscriptions" × " government effectiveness"; "fixed broadband subscriptions" × "corruption control" and "fixed broadband subscriptions"× "the rule of law ").  represents the coefficient of auto-regression which is one within the framework of this study because a year lag is enough to capture past information, t  is the time-specific constant, i  is the country-specific effect and t i,  the error term.
3.2.2Identification and exclusion restrictions
It is worthwile to susbantiatethe GMM specification with attendant identification and exclusion restrictions because they are indispensible for a robust GMM specification. In accordance with contemporary empirical literature on the subject, years are identified as strictly exogenous whereas elements in the conditioning information set (i.e. tertiary school enrolment) and the independent variables of interest (i.e. governance and ICT dynamics) are considered as endogenous explaining or predetermined variables (Asongu and Nwachukwu, 2016c; Tchamyou and Asongu, 2017; Boateng et al., 2018; Tchamyou et al., 2019) . Roodman (2009b) is sympathetic to this strategy of identification because he has argued that it is not feasible for years (i.e. identified as strictly exogenous) to be endogenous after a first difference 3 .
In the light of the identification strategy covered in the preceding section, the exclusion restriction assumption is examined with the Difference in Hansen Test (DHT) whichis used to assess the exogeneity of instruments. The null hypothesis of the DHT maintains that the acknowledged strictly exogenous variables affect the insurance dynamics exclusively through the predetermined variables and elements in the conditioning information set.
Cognizant of the clarifications provided above, in the findings that are reported in the following section, the alternative hypothesis of the DHT should not be accepted in order for the assumptions underpinng the identification and exclusions narrative to hold. Such assumptions are consistent with less contemporary specifications (i.e. in instrumental variable regressions) where-by the rejection of the alternative hypothesis of the Sargan/Hansen test is warranted for the identified instruments or strictly exogenous variables to affect the outcome variable exclusively through the exogenous components of the predetermined variables (see Beck, Demirgüç-Kunt and Levine, 2003; Asongu and Nwachukwu, 2016d) .
Empirical results
Results of the empirical analysis are disclosed in this section in Tables 1-6. Table 1 shows findings on life insurance, governance and mobile phone penetration while Table 2 shows results on non-life insurance, governance and mobile phone penetration.It is important to note that governance entails all the six governance dynamics employed in the study, namely: political stability, "voice & accountability", regulation quality, government effectiveness, the rule of law and corruption-control. Hence, aspects of political governance (i.e. the first-two governance variables), economic governance (i.e. the third and the fourth governance variables) and institutional governance (i.e. the last-two governance variables) are taken on board.
The regressions in Table 3 pertain to nexuses between governance, internet penetration and life insurance whereas those in Table 4 are related to linkages between governance, internet penetrarion and non-life insurance. In Table 5 , connections between governance, fixed broadband subscriptions and life insurance are apparent while in Table 6 , the results disclosed are related to governance, fixed broadband subscriptions and non-life insurance. Each table has six main specifications that are respectively associated with each of the governance dynamics, notably: political stability, "voice & accountability", regulation quality, governance effectiveness, rule of law and corruption control (i.e. in this order). For every specification, four main information criteria are employed to assess the validity of estimated models 4 . Based on these criteria, the estimated models are overwhelmingly valid.
In the light of the attendant information criteria, first and foremost, it is apparent from the findings that the second-order Arellano and Bond autocorrelation test in difference confirms the absence of autocorrelation in the residuals because of the failure to reject the null hypothesis of no autocorrelation. Second, the Hansen test is given priority over the Sargan test because it is more robust. It is worthwhile to articulate that the Sargan test is not robust but not weakened by instrument proliferation while the Hansen test is robust but weakened by the proliferation of instruments. In order to avoid conflicts in these information criteria, while the Hansen test is given prioritiy, instrument proliferation is avoided by ensuring that for every specification, the number of instruments is lower than the corresponding number of countries.
Third, as clarified in the previous section, the DHT is used to assess the validity of the exclusion restrictions assumption, notably: that the identified strictly exogenous variables influence the outcome variables exclusively through the independent variables. Fourth, a
Fisher test for the joint validity of estimated coefficients overwhelmingly confirms the validity of estimated models. In order to assess the overall relevance of ICT in the role of governance on insurance penetration, net effects are computed as in recent literature based on interactive regressions (AsonguandOdhiambo, 2019c; Agoba et al., 2019) .For example, in the third column of Table   2 , the net effect from the relevance of mobile phone penetration in moderating the effect of "voice & accountability" on non-life insurance is 0.0172 ([-0.0007 × 45.330] + [0.049]). In the computation, the average value of mobile phone penetration 45.330, the unconditional effect of "voice & accountability" is 0.049while the conditional or interaction effect between "voice & accountability" and mobile phone penetration is -0.0007. The same computational procedure is followed for the remaining tables with mean values of internet penetration and fixed broadband subscriptions being respectively, 7.676 and 0.643.
The following findings can be established. No net effects are apparent in Table 1 because at least one of the estimated coefficients relevant for the computation of net effects is not significant. Accordingly, if the unconditional effect of governance dynamic or the conditional effect (i.e. from the interaction between a governance dynamic and mobile phone penetration) is insignificant, a net effect cannot be feasibly computed. In Table 2 , mobile phone penetration effectively complements "voice & accountability" to induce a positive net effect on non-life insurance. In Table 3 , internet penetration complements the following governance dynamics to induce positive net effects on life insurance: political stability, government effectiveness and rule of law. In Table 4 , internet penetration effectively complements corruption-control for an overall positive effect on non-life insurance.
The relevance of fixed broadband subscriptions in promoting life insurance is apparent via governance channels of regulation quality, government effectiveness and the rule of law in Table 5 . In Table 6 whilefixed broadband subscriptions do not significantly induce overall net effects on non-life insurance penetration via governance mechanisms, the corresponding conditional or interactive effects are positive which is further indicative of the fact that increasing fixed broadband subscriptions to certain thresholds can ultimately induce overall positive net effects. The control variable is largely siginificant with the expected sign because university graduates are more educated on the importance of insurance in security, risk mitigation and economic development. ICT is an important policy tool that can be used to promote insurance consumption in SSA via governance channels.
Concluding implications, limitations and future research directions
Managerial and policy implications
In the light of the findings, enhancing information technology in sub-Saharan Africa will go a long way to increasing the consumption of both life insurance and non-life insurance in the sub-region. However, the positive incidence of ICT in effectively moderating governance for insurance consumption is contingent on specific governance and ICT dynamics. Among the considered ICT tools, fixed broadband subscribtions are most instrumental, followed by internet penetration and mobile phone penetration (in this order).
Moreover, in the light of the overwhelming positive conditional effects in the regressions pertaining to fixed broadband subscriptions and non-life insurance, enhancingfixed broadband subscriptions will substantially promote life insurance. Such enhancement is feasible given the comparatively low penetration rate of fixed broadband subscriptions compared to other ICT dynamics. The comparative importance of fixed broadband subscriptions relative to other ICT tools is consistent with recent ICT literature (Efobi et al., 2018) .
Limitations
There are two main limitations in the study. On the one hand, the findings apply to a sample of countries and not to country-specific cases, partly because country-specific effects are eliminated from the generalised method of moments modelling in order to avoid potential concerns of endogeneity pertaining to the correlation between the lagged dependent variable and country-specific effects. On the other hand, the governance measurements are perceptionbased indicators which may be subject to biases. Unfortunately, to the best of our knowledge, the World Governance Indicators from the World Bank used in this study are the mostemployed in the literature Nwokora, 2016, 2018; Pelizzo, Araral, Pak and Xun, 2016; Asongu and Nnanna, 2019) .
Future research directions
Sub-Saharan Africa also has a comparative advantage in the enhancement of ICT because compared to other regions of the world; it is the sub-region with the lowest rate of ICT penetration (Tchamyou et al., 2019) . It will therefore be worthwhile for future studies to be positioned on how ICT penetration can be increased in Africa in order to achieve targeted effects on socio-economic development outcomes such as the consumption of life insurance.
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